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Introduction

A fast Fourier transform (FFT) is an efficient 
algorithm to compute the discrete Fourier transform 
(DFT) and its inverse, which is widely used in signal 
processing and related fields to analyze the 
frequencies contained in a sampled signal.

The Cooley–Tukey algorithm, named after J.W. Cooley 
and John Tukey, is the most common fast Fourier 
transform (FFT) algorithm.



Introduction

A radix-2 FFT is the simplest and most common form 
of the Cooley–Tukey algorithm. It divides a DFT of 
size N into two interleaved DFTs (hence the name 
"radix-2") of size N/2.



Introduction

For 4-Length FFT:



Introduction

For 8-Length FFT:
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Objective

This project realizes the radix-2 Cooley-Tukey 
algorithm for 4-length and 8-length FFT calculator in 
the ALTERA DE2-70 FPGA board;

The 4-length or 8-length could be selected by user;

The input sequence could be given by user;

The calculation result is shown on 7-segment numeric 
LEDs.
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Implementation

System block diagram:



Implementation

4-Length and 8-Length FFT Calculation Module:

stage1_8fft

bfproc

ccmul

calculator_4fft



Implementation

calculator_4fft:



Implementation

stage1_8fft:



Implementation

4-Length and 8-Length FFT Calculation Module:



Implementation

Other modules:

Keyboard

Module

Controller

Module

Display

Module
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Result

To test 8-length FFT:



Result

To test 4-length FFT:
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Thank you!


